(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
4 October 2001 (04.10.2001) 




FCT 



II 



(10) International Publication Number 

WO 01/72484 Al 



(51) International Patent Classification 7 : B26D 7/22, 7/12 

(21) International Application Number: PCT/IT01/OOI43 

(22) International Filing Date: 23 March 2001 (23.03.2001) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

FI2000A000078 28 March 2000 (28.03.2000) IT 

(71) Applicant (for all designated States except US): FABIO 
PERINI SJVA. [IT/IT]; Via per Mugnano, 1-55100 Lucca 
(TT). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): BETTI, Giulio 
[IT/IT]; Via di Piaggia, 8, Vorno, 1-55060 Capannori (IT). 
BENVENUTI, Angelo \WTT\; Via del Chiasso, 327, 
1-55100 Lucca (IT). CHIOCCHETTI, Mario, Gioni 



[IT/IT]; Via di Tlglio, 612, Pieve di Compito, 1-55065 
Capannori (IT). 

(74) Agents: MANNUCCI, Michele et al.: Via della Scala, 4, 
1-50123 Firenze(TT). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ,TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



Published: 

— with international search report 



[Continued on next page] 



(54) Title: SEVERING MACHINE FOR ARTICLES OF WEBLIKE MATERIAL HAVING A SHARPENING ZONE FOR THE 
BLADES SEPARATE FROM THE CUTTING ZONE 



00 




O 



(57) Abstract: The severing machine comprises at least a first series of disk-shaped blades (23A; 23B) rotating about their own axis, 
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SEVERING MACHINE FOR ARTICLES OF WEBLIKE MATERIAL HAVING A SHARPENING ZONE FOR 
THE BLADES SEPARATE FROM THE CUTTING ZONE 

DESCRIPTION 

5 Technical field 

The present invention relates to a severing machine for 
cutting rolls or logs of great length into a plurality of small rolls intended for 
final consumption, or for cutting other elongate products, especially of 
weblike material, for example packs of paper napkins or other interleaved 
10 articles. 

Machines of this type are commonly used in the paper 
converting industry for the production of rolls of toilet paper, rolls of kitchen 
paper and the like, or other paper articles. 
State of the art 

15 In the paper converting industry, and especially in the 

production of products comprising tissue paper, provision is commonly 
made for the weblike material to be wound up into logs or rolls of large 
axial dimensions and diameter equal to the diameter of the finished article. 
These logs or rolls are subsequently cut into a plurality of small rolls, of 

20 axial dimensions equal to the final dimension of the article intended for 
consumption, by means of severing machines. 

Typically, in order to perform the cutting of the rolls, use is 
made of severing machines which possess an assembly rotating or 
oscillating about a shaft and on which are mounted one or more disk- 

25 shaped blades controlled in rotation about their respective axes. The 
movement of the assembly brings the disk-shaped blade(s) mounted 
thereon to penetrate cyclically into the material forming the roll, which is 
caused to advance below the rotating assembly. At each cycle of the 
rotating assembly, at least one small roll is cut from each of the rolls being 

30 fed. Normally, a plurality of rolls are caused to advance in parallel and are 
cut simultaneously with successive passages of the same disk-shaped 
blade carried by the rotating or oscillating assembly. When the assembly 
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carries two blades, two cuts are made during each cycle. 

An example of a severing machine of this type is described in 
US-A-5 522 292. 

According to another known technology, provision is made to 

5 cut each roll into the final number of small rolls in a single pass by means 
of a series of parallel cutting blades. A severing machine of this type is 
described in US-A-4 329 895. In this machine, the rolls to be cut are 
inserted into cradles which advance in a linear manner below a plurality of 
parallel rectilinear blades inclined relative to the direction of advance of the 

10 rolls. The blades all penetrate together and gradually into the material of 
the roll, cutting the latter into a series of small rolls during a single pass. 

Another example of a severing machine which allows the 
simultaneous cutting of each roll into a plurality of small rolls is described in 
IT-B-1 103 635. In this known machine, a rotating assembly presents the 

15 individual rolls, which are accommodated in respective seatings, to a set of 
rotating blades. The rotating blades have a shape such as to penetrate 
gradually with their cutting edges into the thickness of the rolls. 

Both the multiple cutting machines currently known and the 
machines that use blades equipped with a planetary motion to "slice" the 

20 rolls fail to meet the current safety standards. Furthermore, the multiple 
severing machines currently known suffer from problems with sharpening 
the blades. 

Objects and summary of the invention 

It is an object of the present invention to provide a multiple 

25 severing machine, in other words a machine equipped with a plurality of 
cutting blades for simultaneously cutting a plurality of small rolls from a roll 
or log fed to the machine, or for cutting other elongate products info series 
of articles of lesser length, which is safer than the traditional machines and 
can permit a reduction in the contamination of the cut article. 

30 This and other objects and advantages, which will become 

apparent to the persons skilled in the art from reading the text that follows, 
are achieved by a severing machine comprising at least one series of disk- 
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shaped blades rotating about their own axes of rotation, in which the series 
of blades is carried by a moveable support capable of displacing said 
series of blades alternately into an active or cutting zone and into a parking 
zone, and in which a barrier is provided separating the active or cutting 
5 zone from the parking zone in which sharpening of the blades may be 
carried out, so that the dust and other contaminants deriving from the 
sharpening are retained in the parking zone and their penetration into the 
active zone is impeded. 

^ In what follows, the active zone will be designated the cutting 

1 0 zone and the parking zone as the sharpening zone, although other 
operations may also be carried out therein (as will be clarified below). 

The barrier which separates the sharpening zone from the 
cutting zone also serves to prevent the sparks generated during 
sharpening from being able to trigger dangerous fires on reaching the 

15 weblike material of which the rolls being cut are formed. This risk is 
particularly high in the traditional machines where the sharpening zone is 
situated directly above the cutting zone and is in no way separated 
therefrom. The risk of fire is particularly great by reason of the presence of 
dusts of paper or other highly flammable material from which the rolls are 

20 formed, which dusts are formed during cutting and may be impregnated 
with lubricant. With the barrier provided by the present invention, the 
flammable dusts are kept separate from the sharpening zone (where 
sparks are generated) and the operating safety is thus increased. A further 
technical safety advantage is represented by the possibility of maintenance 

25 work being carried out in the parking zone, cut off - by the barrier - from the 
cutting zone. 

According to an advantageous embodiment of the invention, 
the support on which the cutting blades are mounted has an elongate 
development in the form of a beam along an axis of oscillation or rotation. 
30 The support can rotate or oscillate about this axis in order to move the 
series of blades from the sharpening zone to the cutting zone and vice 
versa. 
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In order to achieve high production speeds, and also to 
balance the mechanical structure of the machine, according to a 
particularly advantageous embodiment of the invention, a second series of 
disk-shaped cutting blades is provided, arranged on the support, in a 

5 manner such that when one of the two series of blades is in the cutting 
zone the other is in the sharpening zone and vice versa. 

The possibility is not ruled out that more than two groups or 
series of cutting blades are arranged on the same support. The use of at 
least two series of cutting blades makes it possible to carry out the 

10 sharpening operation or other auxiliary operations during the cutting 
operations. Furthermore, it is possible to provide for the various series of 
disk-shaped cutting blades to be arranged at different intervals, so as to 
enable articles of different axial dimensions to be produced with the same 
severing machine without intermediate setting operations. 

15 The use of two or more groups or series of blades can allow 

the rapid replacement of an entire group with another group when the 
former is in non-operating conditions, for example when the blades are 
worn. 

In order to separate the sharpening zone from the cutting 
20 zone, barriers of various types may be provided, for example flexible, 
sliding or other barriers. According to a particularly advantageous 
embodiment of the invention, however, the barrier comprises two walls 
oscillating about axes parallel to the axis of oscillation or rotation of the 
support on which the one or more series of blades is or are mounted. The 
25 two oscillating walls interact with the support to form a separation barrier 
between the cutting zone and the sharpening zone, bearing, with the 
edges opposite the axis of oscillation, on the support bearing the cutting 
blades. 

In the zone isolated by the barrier, devices for washing the 
30 sharpened blades may be provided in order to remove all of the 
sharpening dusts. Where there are three or more groups of blades, the 
washing devices may be arranged in a station separate from the 
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sharpening station and possibly isolated therefrom by means of a further 
barrier. 

Further advantageous features of the severing machine 
according to the invention are indicated in the attached claims and will be 
5 described in detail with reference to examples of embodiment. 
Brief description of the drawings 

The invention will be better understood with reference to the 
description and the attached drawing, which shows a practical, non-limiting 
embodiment of said invention applied to a severing machine for rolls, which 

10 cuts the rolls into small rolls of shorter length. In the drawing: 

Fig. t shows a diagrammatic lateral view of the severing 
machine underworking conditions; 

Fig. 2 shows, in a lateral view, an intermediate phase of 
cutting blade exchange; 

15 Fig. 3 shows a lateral view along the line Ill-Ill in Fig. 1 . 

Detailed description of the preferred embodiments of the invention 

The severing machine, generally designated 1, is fed with 
series of rolls or logs L by a storage unit 3 arranged on one side of the 
machine. The storage unit 3 comprises a flexible member 5 passed around 

20 a series of pulleys 7 and bears a plurality of oscillating cradles 9, which 
unload the logs L to loading positions in the severing machine, in a manner 
that will be described below. The storage unit 3 is of a type known per se 
and will not be described in more detail. It may be replaced by any other 
system for feeding the logs to be cut. 

25 The severing machine 1 has a rotating feeder 1 1 which takes 

the incoming rolls L and presents them to a cutting unit 13. In the example 
shown, the rotating feeder 1 1 is constituted by an assembly rotating about 
a horizontal shaft 11A and is equipped with three seatings 15A, 15B and 
15C, arranged at steps of 120° relative to one another about the axis of 

30 rotation 11 A. Associated with each seating 15A, 15B, 15C is a respective 
retaining member 17A, 17B and 17C. The retaining members 17A, 17B 
and 17C serve to secure the logs or rolls L in the respective seatings 15A, 
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15B, 15C during cutting, in a manner which will be described below. The 
configuration of the rotating feeder may be different from that illustrated, 
and this member may also be replaced by another system for feeding the 
rolls to the rotating disk-shaped cutting blades. 
5 Below the rotating feeder 1 1 are arranged, in the example 

shown, three unloading channels designated 16A, 16B and 16C 
respectively. Within each unloading channel is arranged a conveyor belt or 
other means for removing the small rolls, which moves in the direction 
orthogonal to the plane of the drawing in Figs. 1 and 2. 

10 The cutting unit 13 comprises a support 21 formed by a 

horizontal beam rotating or oscillating about a horizontal axis 21 A. The 
support 21 bears two series of rotating disk-shaped cutting blades, 
designated 23A and 23B. The two series of disk-shaped blades 23A and 
23B are mounted symmetrically on the support 21 and only one of them 

15 will be described in detail with reference, in particular, to Fig. 3. The blades 
of each series rotate about a respective common axis of rotation. It must 
be understood, however, that the axes of the blades of each series may 
also be slightly staggered and/or may have slightly different orientations, in 
other words not be parallel. 

20 The rotating disk-shaped blades 23A are mounted in pairs 

(Fig. 3), each pair being supported by a spindle 25 mounted on a 
respective bracket 27. Mounted on the bracket 27 are two toothed drive 
pulleys 29 for a toothed belt 31, which is in turn driven about a third 
toothed pulley 33 made integrally on a support of one of the blades 23A of 

25 each pair, torsionally linked to the shaft 25. For each series of disk-shaped 
blades 23A, 23B, a common driveshaft 35A, 35B is mounted on the 
support 21, on which driveshaft drive pulleys 37 A, 37B are splined which 
supply the motion to the toothed belt 31 of each pair of blades 23A, 23B. A 
preferably dual motor drive, or one having suitable clutches (not shown), 

30 causes the two driveshafts 35A and 35B to rotate independently of one 
another. 

As can be seen in Figs. 1 and 3, the blades 25A, 25B and the 
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respective belts 31 are mounted on the bracket 27, and the latter is 
mounted relative to the support 21 and to the pulleys 37A, 37B in a 
manner such that each pair of blades and associated supports may be 
easily removed and refitted without the need to remove and refit the belts 
5 31. 

Two walls 41, 43 interact with the support 21 and oscillate 
about horizontal axes 41 A and 43A, parallel to the axis 21 A of rotation or 
oscillation of the support 21. The walls 41 and 43 may assume the position 
shown in Fig. 1, in which, together with the support 21, they define a 

10 barrier which separates the cutting zone, where the cutting of the rolls or 
logs L into small rolls takes place, from the sharpening zone, generally 
designated 45. In the latter, other operations may also be performed, for 
example those of maintaining and/or washing the blades. 

In the sharpening zone 45 are located a first sharpening 

15 group 47A and a second sharpening group 47B. The two sharpening 
groups 47A and 47B are each formed by pairs of sharpening wheels, each 
associated with one of the rotating disk-shaped blades 23A, 23B of the two 
series of disk-shaped blades. The two sharpening groups 47A and 47B are 
carried by a common rotating or oscillating assembly 49 mounted about a 

20 horizontal axis 49A, parallel to the axis 21 A of the support 21 of the series 
of disk-shaped cutting blades 23A and 23B. The positions of the wheels of 
the two groups 47A and 47B can be independently adjusted and each 
group follows the wear of the blade of the respective series. The regulation 
of the position and the recovery of wear take place in a manner known per 

25 se. 

The machine described hitherto operates as follows. 

The rolls or logs L are unloaded in alternation onto three 
unloading chutes 51A, 51B and 51C, with each of which is associated a 
rotating distributor 53A, 53B and 53C respectively. The rotating feeder 1 1 
30 sequentially removes a log or roll L from one or other of the loading 
positions defined by the chutes 51 A, 51 B and 51 C and by the distributors 
53A, 53B and 53C, in a manner and for the purposes which will be 
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described in greater detail below. 

Each roil L is received in one of the seatings 15A, 15B and 
15C of the rotating feeder 11 and secured there by means of the 
respective retaining members 17A, 17B or 17C. By means of a 

5 counterclockwise rotation in the direction of the arrow f1 1 , the rotating 
feeder 1 1 carries each roll L in front of the cutting unit 13. As can be seen 
in Fig. 1, the position of the seatings 15A, 15B and 15C relative to the disk- 
shaped blades 23A (or alternatively 23B) is such as to ensure that the 
latter penetrate gradually, with the rotation of the rotating feeder 11, into 

10 the wound-up weblike material which forms the roll L. For this purpose, the 
seatings 15A, 15B and 15C have appropriate cuts which allow the passage 
of the disk-shaped cutting blades 23A and 23B (Fig. 3). Similarly, the 
retaining members 17A, 17B, 17C are spaced so as not to interfere with 
the rotating disk-shaped blades 23A, 23B. 

15 The disk-shaped blades 23A or 23B are arranged in a 

number and position such as simultaneously to cut a roll L into the desired 
final number of small rolls, and further to cut two trims, head and tail, which 
are scrapped in a manner known per se. 

The two series of rotating disk-shaped blades 23A and 23B 

20 operate in alternation. In the configuration shown in Fig. 1 , the series of 
disk-shaped blades 23A is in operation, while the series of blades 23B is 
located in the sharpening zone 45 and is being subjected to sharpening by 
means of the sharpening group 47B. 

When it is necessary to discontinue operation with the disk- 

25 shaped blades of series 23A and initiate operation with the series of disk- 
shaped blades 23B, the two walls 41 A and 41 B. are opened and the 
support 21 is rotated through 180°. Fig. 2 shows an intermediate phase of 
the movement by which the series of blades 23A and 23B exchange 
position. 

30 During this exchange operation, the support assembly 49 

also rotates, so that when the blades 23A arrive in the sharpening zone 45, 
the sharpening wheels 47A interact therewith. 
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With this method of operation, it is possible to carry out the 
sharpening of the blades in a zone which is completely isolated from the 
cutting zone and over a period that may be protracted insofar as it is in any 
case in the background relative to the cutting operations which are being 

5 performed by the blades currently in operation. 

Since the series of blades 23A and 23B may have undergone 
different degrees of wear, the use of independent sharpening groups 47A 
and 47B for the two series of disk-shaped blades 23A and 23B makes it 
possible to relocate, during each sharpening cycle, the exact relative 

10 position between sharpening wheels and associated disk-shaped cutting 
blades. 

It is understood that the drawing shows only a simplification, 
provided solely by way of a practical demonstration of the invention, the 
latter being capable of being varied in shapes and arrangements without 
1 5 thereby departing from the scope of the idea underlying said invention. 
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CLAIMS 

1 . A severing machine for cutting an elongate product 
into a plurality of articles, comprising at least a first series of disk-shaped 
blades rotating about their own axis, wherein 

5 - said first series of blades is carried by a moveable support 

capable of bringing said first series of blades alternately into an active 
zone wherein the cutting of the articles takes place and into a parking 
zone, 

and wherein at least one barrier is provided separating the 
1 0 active zone from the parking zone. 

2. Severing machine as claimed in claim 1 , wherein at 
least one sharpening unit is arranged in said parking zone. 

3. Severing machine as claimed in claim 1 or 2, wherein 
a system for washing the blades is arranged in said parking zone. 

15 4. Severing machine as claimed in claim 1 or 2 or 3, 

wherein said support has an elongate development along an axis and is 
oscillating or rotating about said axis in order to move said first series of 
blades between the parking zone and the active zone and vice versa. 

5. Severing machine as claimed in one or more of the 

20 preceding claims, wherein at least a second series of blades is provided on 
said support, said first and said second series of blades being arranged on 
said support in a manner such that, when the first series of blades is in the 
active zone, the second series of blades is in the parking zone and vice 
versa. 

25 6. Severing machine as claimed in claim 4 or 5, wherein 

said barrier comprises two walls oscillating about axes parallel to the axis 
of oscillation or rotation of said support, which interact with said support to 
separate the active zone from the parking zone, and are arranged on 
opposite sides relative to said support. 

30 7. Severing machine as claimed in claim 5 or 6, wherein 

a first sharpening unit associated with said first series of blades and a 
second sharpening unit associated with said series of blades are arranged 
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